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What is claimed is: 



1 • A method for en] 
risk of dying,< 
morphogen to sai 
a time sufficie^ 
cells. 



cing survival of neural cells at 
method comprising providing a 
Jells at a concentration and for 
enhance survival of said 



2. The method of clainAl wherein said cells are at 
risk of dying due td chemical or mechanical trauma 
to nerve tissue comprising said cells. 



3. The method of claim 
a transected nerve. 



4. The method of cl< 
provided to saic 



5. 



cells 



ierein said trauma comprises 



terein said morphogen is 
irior to said trauma. 



The method of claim 2 whlrein said trauma results 
m demyelination of said $e^ls. 

The method of claim 2 wherlin said trauma results 
from exposure of said cell A to a cellular toxin. 

7. The method of claim 6 whereil said toxin comprises 
ethanol . * 



8. 



The method of claim 1 whereii said cells are at 
risk of dying due to a neuropathy. 

The method of claim 8 wherein tie etiology of said 
neuropathy is metabolic, infectious, toxic, 
autoimmune, nutritional, or ischemic. 
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10. The method ofVrlaim 9 wherein said neuropathy 

comprises Parkinson's disease, Huntington's chorea, 
amyotrophic lateral sclerosis, multiple sclerosis 
or Alzheimer's disease. 



11 ♦ The method of cla: 
risk of dying due 
with nerve tissue 



1 wherein said cells are at 
neoplastic lesion associated 
Dmprising said cells. 



12. The method of claim Vl wherein said lesion results 
from a neoplasm comprising cells of neuronal 
origin. 



13. The method of clai 

comprises a neurob/Lasto! 



12\wherein said neoplasm 
a retinoblastoma. 



14. The method of claim 11 
from a neoplasm compris; 



-said lesion results 
glial cells. 



15. The method of claim 1 whertein said neural cells at 
risk of dying comprise pari of the central nervous 
system. 



16. The method of claim 15 wherein said cells comprise 
striatal basal ganglia neuronfe. 

17. The method of claim 15 wherein\said cells comprise 
neurons of the substantia nigraV 

18. The method of claim 1 wherein said cells at risk of 
dying comprise part of the peripheral nervous 
system. * 



r 

# 
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19. The meWd of claim ! „ herein sai<J mo 

stimulates cell adhesion molecule production in 

said cel. 1 *- 



20. The methodW claim !, wherein said cell ' 
molecule is\ a nerve cell adhesion molecule. 

21. The method oVclaim 20 wherein nerve cell adhesion 

7cT,V S T eCt6d ^ the 9rou " -nsistin, of 
N-CAM-120, U-im-U0 and N-CAM-180. 

22. The method of Aairn 1 wherein said morphogen 

70^?" a " aml \° !5, id Se " ue "« at least 

0. homology with\on3 of the sequences selected 
from the group costing of= OP-:, OP-2, CBMP2, 
VgKfx), v,r,fx^ Y<fx). GDF-l (fjt) and 6 0A(fx,. 

23. The method of cW!ffW rein said 

lo"Z7i a " ami "° "VW— sha »"9 «t least 
80. homology with one U the sequences selected 

from the group consisting of: 0P- 1( OP-2, CBMP2, 
V9l(fx,, vgr,fx), DPP(f K, GDF-l ( f x) , and 60A ^ 

24. The method of claim 23 „ h \ rein said morphogen 
comp an amino ac . d T e hav . ng 

than 60, ammo acid identitl with the sequence 
defmed by residues 43-139 of Seq . ID No . 5 (hQpl>) 

25. The method of claim 24 whereil said morphogen 
comprises an amino acid sequenVe having greater 
than 65, amino acid identity „iY„ the seguence 
defined by residues 43-139 of s^g. id No. 5 (hOPl , 
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The m\thod of claim 21 wherein said morphogen 
comprises an amino acid sequence defined by 
residue^ 43-139 of Seq. ID No. 5 (hOPl), including 
allelic and species variants thereof. 

A method far enhancing the survival of neural cells 
at risk of Wing in a mammal, the method comprising 
the step of administering to said mammal an 
effective amount of an agent capable of stimulating 
production of >^n endogenous morphogen- 

The method of clVim 27 wherein said agent 
stimulates production of an endogenous morphogen in 
the tissue comprising said neural cells. 



A method for maintaining a neural pathway in a 
mamma 1 , c omp rising: 

providing L morptjpgefi. to the neurons defining 
said pathway at V^concentraition and for a time 
sufficient to maintain a^aid pathway. 

The method of claim 29 whteriein said morphogen is 
provided prior to injury tfpVsaid pathway. 

The method of claim 29 wherein said morphogen is 
sufficient to stimulate repa\r of a damaged neural 
pathway . 

The method of claim 31 wherein\said damaged neural 
pathway results from mechanicaiVor chemical trauma 
to said pathway. 



The method of claim 32 wherein sard trauma 
comprises a severed nerve. \ 



• 
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34. The methbd of claim 32 wherein said trauma 
comprised demyelination of the neurons defining 
said pathway. 

35. The method bf claim 32 wherein said trauma results 
from exposure of the cells defining said pathway to 
a cellular tdxin. 

36. The method of ^laim 35 wherein said toxin comprises 
ethanol . 

37. The method of claVm 29 wherein said damaged neural 
pathway results f^Bta a neuropathy of the cells 
defining said paxhwety. 

38. The method of (cla.unV'w^rein the etiology of said 
neuropathy is ifetaboAc, Infectious, toxic, 
autoimmune, nutritional, or ischemic. 

39. The method of claim 38 ^^erein said neuropathy 
comprises Parkinson's disease, Huntington's chorea, 
amyotrophic lateral sclerosis, multiple sclerosis, 
or Alzheimer's disease. 

40. The method of claim 37 wherein said neuropathy 
comprises axonal degeneration. 

41. The method of claim 37 wherein\said neuropathy 
comprises a demyelinating neurdpathy. 

42. The method of claim 29 wherein slid damaged neural 
pathway results from a neoplasticVesion. 



r 
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43. The method of claim 42 wherein said neoplastic 
lesion iV caused by a neuroblastoma or a glioma. 

44. The method of claim 29 wherein said morphogen 
stimulates Wll adhesion molecule production in a 
cell defining said pathway. 

45. The method of\ claim 44 wherein said cell adhesion 
molecule is a Verve cell adhesion molecule. 

46. The method of claim 45 wherein nerve cell adhesion 
molecule is selected from the group consisting of 
N-CAM-120, N-CAM/(4bOand N-CAM-180. 

47. The method of rflaiA 29 or 46 wherein said morphogen 
comprises an aki.no djpd^i sequence sharing at least 
70% homology wiith oA oftlie sequences selected 
from the group\cprfsisting of: OP-1, OP-2, CBMP2, 
Vgl(fx), Vgr(fx), DPP(V x) , GDF-l(fx) and 60A(fx). 

48. The method of claim 47 wherein said morphogen 
comprises an amino acid Sequence sharing at least 
80% homology with one of \he sequences selected 
from the group consisting tof: OP-1, OP-2, CBMP2, 
Vgl(fx), Vgr(fx), DPP( f x ) , W-l ( f x ) , and 60A (fx). 

49. The method of claim 48 wherek said morphogen 
comprises an amino acid sequence having greater 
than 60% amino acid identity with the sequence 
defined by residues 43-139 of 3eq. id No. 5 (hOPl.) 

50. The method of claim 4 9 wherein slid morphogen 
comprises an amino acid sequence having greater 
than 65% amino acid identity with the sequence 
defined by residues 43-139 of Seq. \d No. 5 (hOPl.) 
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The method of claim 50 wherein said morphogen 



residues 43*139 of Seq. ID No. 5 (hOPl), including 
allelic and species variants thereof. 

A method of maintaining a neural pathway in a 
mamma 1 c ompr i si ng : 

administering said mammal an effective amount 
of an agent capable of stimulating production of an 
endogenons morphogen in a cell defining said 
pathway . y'\ > \ 

A composition for promoting regeneration of a 
neural pathway at a site of injury in a mammal , 
compr is ing : ^ "V 

a biocompatibles in vivo bioresorbable carrier 
suitable for maintaining a protein at a site in 
vivo, and \ 

a morphogen, such\ that said morphogen, when 
dispersed in said carrier and provided to said site 
of injury, is capable of stimulating neural pathway 
regeneration at said site. 

The composition of claim 53 wherein said carrier is 
structurally sufficient to\ assist direction of 
axonal growth. \ 

The composition of claim 54 wherein said carrier 
comprises a polymeric material. 



comprises 



amino acid sequence defined by 



The composition of claim 54 wherein said carrier 
comprises laminin or collagen. \ 



# 
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57. A devicV for repairing a break in « 

the dev a \e comprising! nGUral Pathwa ^ 

a biocompatible tubular ca .i nn ~ 

-t erior x, an interlor Zutiii:T sin9 an 

regenerate, \ Process may 

suf^cie'nVtot" haVin9 3 a " d «— 

ricient to Wan a breaJt 4 

having openlng Y a(J ural pathway, and 

severed nerve, A„ d re «ive the ends of a 

a morphogen\disposed within th* k 
defined by said tWar casing and 
severed nerve ends^^:,?^" 6 : 5 ^ t0 
pathway, such rh-W, K ln a neural 

Pathway" r 1 ffl neurai 

- ^x h rr:r in saw channei 

58. The device of claim s\Uerein „<„ 

-sposed in said c ha„„fc> Tt^T ° 9en ^ 
biocompatible, bioresorbable carri^ . 
staining a protein at\ a .i^'^^' 

59. The device of claim 56 whirein «„,•„ 

comprises sufficient struc\ ure to ""^ 

<* a X „„ al growth within :T:zT st direc "°" 

" d tstglltt 5 V he T ^ — of 

mg is substantially Wnneable. 

61. The device of claim 58 wherein\ 

comprises a p 0 i ymer . Mld C ~ 

62 * ThS devi « °f claim 58 wherein Lh 
-prises laminin or coll agen ^ 



• * 
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63. A method fjar inducing the redif f erentiation of 
transformed\ cells of neural origin, the method 
comprising tihe step of: 

contacting said transformed cells with a 
morphogen combos it ion at a concentration and for a 
time sufficient to induce redif ferentiation of said 
cells to a morphology characteristic of 
untransformed neuronal cells. 

64. The method of claVm 63 wherein said morphology 
characteristic of yantrans formed nerve cells 
includes f ormation\ofjaeurite outgrowths. 

65. The method of claifo S3 wherein said morphology 
characteristic ot untrans formed nerve cells 
includes cell aggregation and cell adhesion. 

66. The method of claim 63 Whexein said morphogen 
composition induces nervb ceil adhesion molecule 
production in said cells, 

67. The method of claim 63 wheVein said induced nerve 
cell adhesion molecules include N-CAM-180, N-CAM- 
140 and N-CAM-120. 

68. The method of claim 63 wherein said transformed 
cells comprise neuroblastoma Gells. 



69 



A method for detecting a neuropathy in a mammal, 
the method comprising the step of: 

detecting fluctuations in the physiological 
concentration of a morphogen present in the serum 
or cerebrospinal fluid of said maLial, said 
fluctuations being indicative of an increase in 
neuronal cell death. 
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70. 



r detectin9 a neur ° pathy in * — 

the method\ comprising the step of: 

detecting fluctuations in the physiological 
concentration of a morphogen antibody titer present 
» the serumW cerebrospinal fluid of said 
mammal, said fluctuations being indicative of an 
increase in neuronal cell death. 



71. The method of 
neuropathy resu 
disease, nerve 
neuronal neoplas 



aim 69 or 70 wherein said 
ts from a neurodegenerative 
myelineation, myelin dysfunction, 
iVis. or nerve trauma. 



72. A method of sti 
molecules in 

providin 
time and at 
production of 
said tissue 



tisj 



ting production of cell adhesion 
e comprising the step of: 
a morphogen to said tissue for a 
tion sufficient to induce 
<ion molecules in cells of 



cone 



adl 



73. The method of claim no 

oz claim 72 Vherem said cell adhesion 
molecules comprises nerJU r 0 n ^ ■ dunesion 
v J-bes nervte cell adhesion molecules. 

74. The method of claim • 

neurons. "T"" S31d Cells c °">P"=s 



75. 



The .ethod of cla im 69, 70 \r 72 wherein said 

«... an ami J acid seguence shar 
at least 70% homology with oAe of the sequences 
selected fro. the group consisting of: OP-1 OP 2 
60A^fx) V9l ' fX '' V9f ' fx) ' Dpp (fl[)f GDF-l(fx) and 
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76. The method! of claim 75 wherein said morphogen 
comprises aVt amino acid sequence sharing at least 
80% homology with one of the sequences selected 
from the group consisting of: OP-1, OP-2, CBMP2, 
Vgl(fx), Vgr(Vx), DPP(fx), GDF-l(fx) and 60A (fx). 

77. The method of Alaim 76 wherein said morphogen 
comprises an amino acid sequence having greater 
than 60% amino afcid identity with the sequence 
defined by residites 43^139 of Seq. ID No. 5 (hOPl.) 

78. The method of claitf 77 wherein said morphogen 
comprises an amino acid sequence having greater 
than 65% amino a/cid Vdentity with the sequence 
defined by resi^ues^a^439 of Seq. ID No. 5 (hOPl.) 

79. The method of claim 78\whe\ein said morphogen 
comprises an amino acid\ sequ^Ttee defined by 
residues 43-139 of Seq. Vd No. 5 (hOPl), including 
allelic and species variants thereof. 

80. A composition for enhancing survival of neuronal 
cells at risk of dying comj)rising a morphogen in 
association with a molecule \capable of enhancing 
the transport of said morphogen across the 
blood-brain barrier. \ 

81. The invention of claim 53 or 5V wherein said 
carrier comprises brain tissue Vlerived 
extracellular matrix. \ 




